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Purpose: A study was undertaken to assess the safety and efficacy of transaortic 
endarterectomy for orificial atherosclerotic renovascular disease (ASRD), particularly in 
conjunction with surgery for concomitant aortic disease. 
Methods: Forty-three consecutive patients with ASRD treated with transaortic orificial 
eversion endarterectomy were studied retrospectively to identify surgical indications, 
technical features, operative morbidity and mortality rates, and efficacy. 
Results: A total of 76 renal arteries underwent transaortic endarterectomy for hypertension 
(88% of patients) or serum creatinine of 1.5 mg/dl or greater (65% of patients), including 
two patients undergoing dialysis. Concomitant aortic surgery was performed in 39 
patients for aneurysmal (n = 30) or occlusive (n = 9) disease. Two (2.6%) of 76 renal 
endarterectomies r quired intraoperative conversion to bypass because of poor flow, and 
three arteries (3.9%) were reimplanted orbypassed because of fragility of the renal orifice 
after endarterectomy. Thirty-day operative death occurred in two patients (4.7%), and 
major morbidity occurred in six (14.0%). Hypertension was cured or improved in 83% of 
patients with hypertension. Among patients with preoperative r nal insufficiency, function 
was improved in 19%, with dialysis discontinued in one of two patients receiving dialysis, 
and fianction was worse in 23%, with one patient dependent on dialysis. 
Conclusion: Transaortic renal endarterectomy is an acceptably safe and effective adjunctive 
technique in selected patients with combined aortic disease and ASRD. (J VAsc SURG 
1995;21:926-34.) 
Atherosclerotic renovascular disease (ASRD) in- 
volving the main renal arteries is commonly present 
in patients over age 50 with atherosclerosis of the 
aortoiliac and infrainguinal arteriesJ In addition to 
contributing to hypertension in many of these 
patients, ASRD has been increasingly recognized as 
an important cause of kidney failure. 2-5 Recent data 
on natural history strongly suggest hat atheroscle- 
rotic stenoses progress inexorably to eventual occlu- 
sion. 2,6,7 These facts justify a relatively aggressive 
stance toward renal revascularization when appropri- 
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ate indications and opportunities arise. In sclcctcd 
circumstances it is logical to consider combining 
renal artery surgery with adjacent aortic reconstruc- 
tion, although surgeons have been cautious in light of 
past reports indicating increased operative mortality 
rates associated with aortic surgery and adjunctive 
aortorenal bypass. 811 Because ASRD usually results 
from an extension of the adjacent aortic plaque into 
the orificial and proximal part of the renal artery, 
eversion endarterectomy 12,13 should be a particularly 
convenient, expeditious and safe technique for com- 
bined aortic and renal reconstruction. This study was 
undertaken to clarify the safety and efficacy of 
transaortic orificial renal endarterectomy (REA), 
particularly as an adjunct o aortic surgery. 
METHODS 
Clinical data for consecutive patients who under- 
went transaortic REA for ASRD at Brigham &: 
Women's Hospital, Boston, Mass., between 1985 
and 1994 were compiled retrospectively b review of 
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Fig. 1. Anterior incision through infrarenal aneurysm between renal arteries to level just distal 
to clamp below superior mesenteric artery to afford adequate exposure f renal artery orifices 
for eversion endarterectomy. Left renal vein, renal arteries, and perimesenteric aorta are widely 
mobilized. 
computerized registry files, hospital records, and 
appropriate radiographs. Preoperative arteriography 
was performed on all patients by use of biplane 
aortography with selective oblique views for evalua- 
tion of ASRD and associated aortic disease. Renal 
artery stenosis was considered significant with diam- 
eter reduction of at least 60%. Lesions extending into 
the distal half or branches of the main renal artery 
were not considered for endarterectomy. 
Transaortic REA was performed through a mid- 
line or left flank incision. A left retroperitoneal 
approach was an advantage in obese patients or 
patients with previous abdominal surgery and al- 
lowed easy exposure for aortic clamping at any level, 
with a longitudinal aortotomy used either anterior or 
posterior to the left renal artery. The midline 
transabdominal approach was best in the presence of 
right renal or right iliac disease. With this more 
common exposure, the perirenal region was dissected 
with wide mobilization of the left renal vein, usually 
with division of the left gonadal and adrenal 
branches. The renal arteries were dissected free for at 
least 1 cm beyond the extent of proximal disease. 
Dissection superiorly was carried to the origin of the 
superior mesenteric artery (S/VIA). The perirenal 
aorta and renal arteries were carefully palpated for 
plaque, taking particular note of the presence of 
unusually heavy aortic calcification extending proxi- 
mally toward the SMA. In the absence of severe 
calcific or degenerative plaque below the SMA and 
with sufficient length between the renal arteries and 
the SMA, the aorta was further dissected posterolat- 
erally adjacent o the SMA with division of the 
diaphragmatic crura when necessary for wide expo- 
sure. If the inframesenteric aorta appeared technically 
inappropriate, supraceliac aortic exposure was ob- 
tained via the gastrohepatic l gament. Distal exposure 
was obtained as appropriate for associated aortic 
disease or several centimeters below the renal arteries 
in cases of isolated ASRD. After systemic adminis- 
tration of heparin and infusion of 12.5 gm mannitol, 
the renal arteries were occluded with loops or bulldog 
clamps followed by aortic outflow and suprarenal 
proximal clamping. For isolated renal endarterec- 
tomy (n = 4), the aorta was opened transversely or 
obliquely between the renal orifices, extending into 
the renal arteries in only one instance when improved 
exposure of the distal renal plaque was necessary. 
With associated aortic disease (n = 39), the aorta 
was opened longitudinally, usually extending proxi- 
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Fig. 2. A, Focused en face and cross section views demonstrate initiation of localized 
aortorenal endarterectomy by incision of aortic media around renal artery orifice.Once initiated, 
contiguous aortic plaque often requires extension of endarterectomy to adjacent aorta. B, 
Elevation of aortic button with gentle traction and dissection in medial plane to free renal 
extension of aortic plaque by circumferential eversion of the renal artery tosatisfactory tapered 
endpoint. 
mally between the renal arteries to a suitable level 
below the SMA (Fig. 1). Whenever possible, the 
endarterectomy was initiated near the renal orifice by 
incising into the aortic media in a circular manner 
around each involved renal artery (Fig. 2~A), freeing 
a button for traction and gentle circumferential 
eversion dissection with a spatula to allow delivery of 
a specimen with a tapered endpoint under direct 
vision (Fig. 2,/3). In most instances, the presence of 
contiguous aortic plaque required localized endarter- 
ectomy of portions of the adjacent aorta. Gentle 
probing with an angled hemostat was helpful to 
retrieve any residual loose strands of plaque. If 
questions remained regarding the endpoint of the 
procedure, a balloon catheter was introduced into the 
renal artery, gently inflated, and then retracted into 
the aortic lumen, allowing prolapse of the artery into 
the aorta for visualization of the endpoint. In cases of 
isolated ASRD, the transverse aortotomy was closed 
primarily. In combined procedures, the aortic pros- 
thesis was tailored to fit into the aortic incision 
between the renal arteries (Fig. 3). The graft was 
flushed vigorously before lease of renal artery 
occlusion m minimize the chance ofatheroembolism. 
Sterile continuous-wave Doppler ultrasonography 
was used routinely to assess adequacy of flow in the 
renal arteries, supplemented occasionally with duplex 
ultrasonography and operative arteriography. 
Operative morbidity and mortality rates were 
tallied for the first 30 days after surgery. Data on 
blood pressure, antihypertensive medications, and 
serum creatinine were recorded with renal dysfunc- 
tion defined as serum creatinine of 1.5 mg/di or 
greater and changes of 1 mg/dl or greater considered 
significant. Response of hypertension to surgery was 
classified according to the criteria of Dean et al., s by 
which "cure" implies diastolic blood pressures less 
than 95 mm Hg with no medication and "improve- 
ment" implies reduction by two antihypertensive 
medications with adequate (diastolic less than 95 mm 
Hg) pressure control, reduction by one medication 
with moderate (diastolic less than 20 mm Hg) 
decrease inpressure, or a significant (diastolic greater 
than 20 mm Hg) decrease in pressure with no 
increase in the number of medications. Postoperative 
anatomic evaluation of renal artery patency was 
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Table I. Clinical characteristics and surgical 
indications for 43 patients undergoing 
transaortic REA between 1985 and 1994 
Mean age 68 years (46-81) 
Male : female 25 : 18 
Coronary artery disease 25 (58.1%) 
Smoking 18 (41.9%) 
Diabetes mellims 2 (4.7%) 
Hypertension 13 (30.2%) 
Renal insufficiency 3 (7.0%) 
Hypertension and renal in sufficiency 25 (58.1%) 
Aortic disease 39 (90.7%) 
Infrarenal aneurysm 30 (69.8%) 
Occlusive disease 9 (20.9%) 
Isolated atherosclerotic kidney disease 4 (9.3%) 
performed selectively for significant changes in blood 
pressure control or serum creatinine. Renal scintig- 
raphy, duplex ultrasound scanning, or aortography 
were used for this purpose depending on surgeon 
preference. 
RESULTS 
Transaortic REA was performed in 43 patients 
during the study interval. An additional 56 patients 
underwent renal artery bypass during the same 
interval. Study patient characteristics (Table I) were 
remarkable for rough gender equivalence and a low 
prevalence of diabetes mellitus. Among the 43 
patients, primary indications for diagnostic evalua- 
tion were suspected ASRD (n = 12), aortic aneu- 
rysm (n = 17), aortoiliac occlusive disease (n = 9) 
or combined aortorenal disease (n = 5). Significant 
aortic disease was addressed atsurgery in 39 patients 
including 30 with infrarenal aortic aneurysms and 9 
with symptomatic aortoiliac occlusive disease. Indi- 
cations for renal revascularization ncluded hyperten- 
sion or kidney failure in 41 patients (95%) with 
angiographically significant but asymptomatic dis- 
ease in the remaining two. Mean serum creatinine for 
the 28 patients with renal dysfunction was 3.0 mg/dl, 
and the mean number of antihypertensive m dica- 
tions used by the 38 patients with hypertension was 
2.5 per patient. All procedures were primary and 
elective xcept for urgent surgery in two patients with 
recent onset of dialysis-dependent kidney failure and 
one patient with malignant hypertension requiring 
increased intravenous medication. 
Operative approach was transabdominal in 32 
instances and retroperitoneal in 11, with suprarenal 
aortic clamping below the SMA in 37 patients and 
above the celiac artery in 6. Transaortic REA was 
performed in 76 renal arteries, 10 of which were 
totally occluded. Thirty patients underwent bilateral 
Fig. 3. Completed proximal suture line of aortic graft, 
tailored to close aortic incision between renal arteries. 
Renal arteries must remain occluded during aortic flushing 
but are opened after repositioning of aortic clamp below 
suture line. 
REA, including an involved accessory renal artery 
in three patients, nine had unilateral REA, two had 
unilateral REA with contralateral bypass to an 
occluded artery and an artery with distal stenosis, 
and two had unilateral REA with contralateral 
therapeutic nephrectomy of small occluded kidneys 
(Table II). A hilar renal artery aneurysm was re- 
paired after bilateral REA in one patient. Mean renal 
ischemia time was 35 minutes (range 12 to 60 
minutes). Associated aortic disease in 39 patients 
was treated with an appropriate replacement or 
bypass prosthesis. 
Five (6.5%) of the 76 renal endarterectomies 
required intraoperative revision by implantation i to 
an aortic graft (n = 2) or bypass originating from an 
aortic graft (n = 3). Both implantations in a single 
patient receiving immunosuppressive therapy and 
one bypass were deemed necessary because of fragil- 
ity of the orifices of the renal arteries after completion 
of endarterectomy. The other two revisions by 
unilateral aortorenal bypass were required when 
reduced pulsation, damped Doppler signals, and 
operative arteriography documented residual plaque 
or intimal flaps at the surgical site after estoration of 
flow. All revascularized renal arteries were patent by 
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Table II. Operative procedures performed 
on 43 patients undergoing transaortic REA 
Patients Arteries 
Isolated transaortic end- 4 9 
arterectomy 
Bilateral 3 6 
Bilateral plus acces- 1 3 
sory artery 
Combined with aortic 39 69 
reconstruction 
Bilateral endarter- 24 48 
ectomy 
Bilateral plus acces- 2 6 
sory endarter- 
ectomy 
Unilateral endarter- 9 9 
ectomy 
Unilateral plus dec- 2 4 
tive contralateral 
aortorenal bypass 
Unilateral plus dec- 2 2 
tire coutralateral 
nephrectomy 
Total 43 78 
pulsation and Doppler ultrasonography at comple- 
tion of surgery. 
Major postoperative morbidity occurred within 
30 days of surgery in six patients (14.0%) (Table 
III). No patients with normal preoperative renal 
function experienced postoperative renal insuffi- 
ciency. Serum creatinine among the 26 surviving 
patients with preoperative r nal dysfunction rose to 
a maximum mean of 3.4 mg/dl within the first 30 
postoperative days. Six of these patients (14.6% of
all 41 survivors) experienced postoperative elevation 
of serum creatinine of 1 mg/dl or greater above 
baseline levels, four of whom have remained stable 
without dialysis at follow-up ranging from 14 to 45 
months. Two patients required institution of dialysis 
after operation. In one of the patients dialysis was 
discontinued after renal function recovered 1 week 
after surgery; serum creatinine was below the pre- 
operative level at 26 months follow-up. The other 
patient required continued dialysis after urgent 
surgery for a symptomatic abdominal aortic aneu- 
rysm and a preoperative creatinine of 10.2 mg/dl 
with relatively prolonged supraceliac lamping for 
bilateral renal endarterectomy and accessory renal 
artery bypass. In one of the two patients undergoing 
preoperative dialysis, dialysis was discontinued after 
surgery. Among the four patients who required 
intraoperative revision after REA, only one had 
significant postoperative s rum creatinine levation 
without dialysis. 
Two deaths (4.7%) occurred within 30 days of 
Table I lL  Morbidity and mortality rates 
within 30 days of transaortic REA 
No. % 
Major complications 6 14.0 
Kidney failure requiring dialysis 2 4.7 
Myocardial infarction 2 4.7 
Sepsis 1 2.3 
Pneumonia 1 2.3 
Deaths 2 4.7 
surgery. One patient had a fatal cardiac arrest on the 
first postoperative day after an uneventful combined 
bilateral PEA and aortoiliac bypass. The other 
patient died 1 day after operation of uncontrollable 
coagulopathy related to bleeding after bilateral REA 
and repair of an abdominal aortic aneurysm. Heavy 
circumferential calcific aortic disease in continuity 
with orificial renal plaque necessitated virtually com- 
plete endarterectomy of the perirenal aorta, leaving 
severely thinned adventitia. The aortic suture line 
leaked and required a prolonged repair effort by 
which time intractable coagulopathy ad developed, 
leading to generalized hemorrhage from multiple 
sources. 
At the end of the first 30 postoperative days, four 
(11.1%) of the surviving 36 patients with preopera- 
tive hypertension were cured of hypertension, 26 
(72.2%) had improved conditions, and 6 (16.6%) 
had unchanged conditions according to previously 
defined criteria (Table IV). 5 Mean number of anti- 
hypertensive medications among patients with pre- 
operative hypertension was 1.3 per patient. Among 
the 26 surviving patients with preoperative serum 
creatinine of 1.5 mg/dl or greater, five (19.2%) had 
a reduction in serum creatinine of 1 mg/dl or greater 
in the early postoperative period. 
Late follow-up data beyond 30 days were avail- 
able for 38 (92.6%) of the 41 survivors of surgery at 
a mean interval of 23 months (range 1 to 102 
months). Mean number of antihypertensive m dica- 
tions among patients with preoperative hypertension 
remained 1.3 per patient. Two patients required late 
institution of dialysis for progressive kidney failure, 
both of whom had preoperative serum creatinine 
levels of 5 mg/dl or greater without significant change 
in the early postoperative period. Mean serum 
creatinine among surviving patients with preopera- 
tive renal insufficiency was 3.0 mg/dl. Two patients 
not tallied as operative deaths died of multisystem 
organ failure 2 months after combined aortorenal 
surgery. The procedure contributed to gradual dete- 
rioration in one of these patients, both of whom were 
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Table IV. Early response of hypertension 
and renal function among 41 survivors after 
renal revascularization* 
N0, 
Patients with preoperative hy- 36 
pertension 
Cured 4 (11.1%) 
Improved 26 (72.2%) 
Unchanged 6 (16.7%) 
Patients with preoperative r nal 26 
insufficiency 
Creatinine decreased >_ 1 mg/dl 5 (19.2%) 
Creatinine stable 15 (57.8%) 
Creatinine increased ~ 1 mg/dl 6 (23.1%) 
*At time of discharge or 30 days after operation. 
extremely ill before operation. Three other late deaths 
occurred as a result of myocardial infarction (n = 1), 
liver cancer, (n = 1), and unknown cause(n = 1). 
Eleven patients (26.8% of surgical survivors) had 
postoperative evaluation of 17 renal arteries (22.4% 
of operated vessels) for increasing antihypertensive 
requirement (n = 8) or significant elevation of serum 
creatinine (n = 3). Renal scintigraphy was per- 
formed in 10 arteries in six patients, arteriography in 
six arteries in another four patients, and duplex 
ultrasonography in one artery. All but two arteries 
studied were reported as widely patent (Fig. 4). An 
occlusion was found at 21 months in a small artery 
that had been chronically occluded before operation 
and a stenosis was found at 8 months by arteriogra- 
phy and corrected with percutaneous angioplasty. 
DISCUSSION 
Several recent reports have made note Of the 
changing patterns of clinical presentation a d treat- 
ment of renal artery disease. 1417 With an aging 
population an increasing number of patients present 
with a combination of peripheral vascular disease and 
ASRD. For example, a recent study I revealed renal 
artery stenosis of greater than 50% on arteriography 
of 33% of patients with aortoiliac occlusive disease 
and 39% of patients with infrainguinal disease, and 
ASRD has been found with angiography in 10% to 
38% of patients with abdominal ortic aneurysms. ~,18 
Despite this substantial prevalence of ASRD, it has 
been difficult to exclusively link hypertension and 
renal dysfunction in these patients with proximal 
renal artery disease because atheroembolism, neph- 
rosclerosis, and diabetic nephropathy are also com- 
monly present. Nevertheless, growing information 
on natural history has strongly indicated acausative 
role of ASRD not only in hypertension but also, 
Fig. 4. Anteroposterior abdominal aortogram 6 months 
after bilateral transaortic renal endarterectomy and infra- 
renal aneurysm resection demonstrate widely patent renal 
arteries (arrows). 
most significantly, in progressive kidney failure 
because of ischemic nephropathy. 25 Retrospective 
arteriographic data indicate progression of ASRD in 
44% of arteries with a 15% occlusion rate over a 
3- to 72-month interval in one representative study 2
and in another study, 6 53% of arteries progressed 
over 15 months to 23 years follow-up with a 9% 
occlusion rate. In both studies occlusion appeared to 
be predicted by stenosis greater than 75%. A more 
recent prospective duplex ultrasound study has con- 
firmed a progression rate averaging 20% per year 
toward eventual occlusion.  7 This and other studies 
have failed to identify any clinical predictor for 
disease progression, and there appears to be no clear 
association between progression of hypertension a d 
kidney failure. 2,5 This study reviews experience with 
a consecutive series of patients who underwent 
treatment for ASRD, in all but four instances with 
associated aortic indications. Renal revascularization 
was performed therapeutically in 41 of 43 patients in 
hopes of improving control of hypertension r renal 
dysfunction and prophylactically in the other two in 
hopes of altering the natural history of disease 
progression. Without concomitant indications for 
aortic surgery, ASRD in some patients including 
these two would have been neither detected nor 
addressed with traditional indications. Current un- 
derstanding of natural history and pathophysiology 
supports more liberal criteria for evaluation and 
intervention for ASRD. 
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A number of reports attest o the general safety 
and efficacy of renal revascular izat ion.  11'14'16'19'2° 
Given the high prevalence of combined aortic and 
renal arterial disease, more surgeons are per- 
forming renal surgery as an adjunct to aortic 
procedures. 13,2~-24 Some authors 8~1 reporting an 
older experience have found increased mortality rates 
of 8.3% to 24% with combined aortic and renal 
surgery compared with low rates with either aortic or 
renal surgery alone. More recent series have demon- 
strated lower mortality rates of 1% to 5.6%. 13,2m4 
Given the complex comorbidity in these patients, the 
determinants of risk associated with combined sur- 
gery are not likely related simply to surgical factors, 
although the choice of renal revascularization tech- 
nique undoubtedly plays a role in some instances. 
Most reports of combined procedures have used 
aortorenal bypass as the predominant technique. 
Renal endarterectomy, although first used in 1952,12 
has been preferred less frequently because of the 
general success of bypass options and a relative lack 
of familiarity and confidence in endarterectomy. 
Given the fact that ASRD is so often caused by 
plaque that is in continuity with adjacent aortic 
disease, endarterectomy should lend itself especially 
well to safe, expeditious renal revascularization, 
particularly in patients who require concomitant 
aortic surgery. 
Patient selection and operative technique are 
critical to optimal outcome. In general, patients with 
disease that extends beyond the proximal third of the 
renal artery by arteriography or palpation are best 
treated with bypass rather than endarterectomy. 
Total renal occlusion is not a contraindication to
endarterectomy provided the main artery reconsti- 
tutes just distal to proximal plaque and is of 
reasonable quality and size. Mobilization of the renal 
artery for at least 1 cm beyond palpable plaque is 
essential to the proper circumferential eversion tech- 
nique critical to securing a good endpoint. Isolated 
transaortic renal endarterectomy is conveniently per- 
formed through a transverse or oblique aortotomy, 
allowing adequate exposure and simple closure with- 
out significantly altering the aortic diameter. When 
aortic grafting is indicated, a longitudinal anterior 
aortotomy curved posterolaterally on both sides 
offers good exposure and easy accommodation f the 
proximal prosthetic suture line. In most instances, 
circumferential ortic endarterectomy is not neces- 
sary, and those portions of aortic plaque contiguous 
with the renal orifice and variable amounts of loose 
intimal debris need only be removed. Aortorenal 
endarterectomy should be avoided in the presence of 
degenerative, focally aneurysmal, or thin aorta at the 
renal orifice or when extensive calcification obliterates 
the normal deep medial endarterectomy plane, leav- 
ing nothing but excessively attenuated adventitia. 
In this series, the technical reliability of producing 
a satisfactory renal artery endpoint after ttansaortic 
eversion endarterectomy was 96% as judged by direct 
operative visualization, palpation, and continuous- 
wave uitrasonography. With more sensitive operative 
duplex ultrasonography after endarterectomy, a com- 
parable series by Stoney et al.13 found defects in the 
renal arteries in 49.3% of 75 arteries. Only nine 
(12%) of the arteries were involved to a "moderate or 
large" degree, and only three (4%) arteries required 
operative revision, facilitated by use of simple trans- 
verse renal arterotomy toexcise residual intimal flaps. 
Early postoperative arteriography in 25 of their 44 
patients revealed four moderate or large defects, 
including asingle occlusion, an unsuccessful attempt 
to open a chronically occluded artery. With color- 
assisted uplex ultrasonography, Dougherty et al. 25 
found lesions requiring revision in six (10.7%) of 56 
renal arteries treated by transaortic endarterectomy 
and one (12.5%) of eight aortorenal bypass grafts. It 
appears that transaortic eversion endarterectomy 
with the methods used in these series is an acceptably 
reliable method of establishing renal artery patency 
when applied selectively to patients with proximal 
ASRD. 
Deep endarterectomy around the renal orifices 
produced tenuous thinning of the residual adventitia 
in three arteries in this series, judged best managed by 
reimplantation f the arteries onto the aortic graft. 
Another patient died, in large part because of 
hemorrhage from the weakened aortic wall after 
complete aortic and renal endarterectomy for heavily 
calcified circumferential aortorenal plaque. Stoney et 
al.13 found it necessary to revise the aortic anastomo- 
sis for similar reasons in one (2.3%) of 44 patients 
treated by aortic transection and complete aortorenal 
endarterectomy. In retrospect, the hemorrhagic 
death in this series would most likely have been 
avoided by recognition of the hazards of circumfer- 
ential transmural calcific aortic plaque including and 
extending above the renal arteries. Use of bypass 
instead might have reduced the 30-day operative 
mortality rate to 2.3%, virtually identical to that for 
elective infrarenal aneurysm surgery at Brigham & 
Women's Hospital. 26 The 30-day mortality rate was 
2.3% in the comparable series of Stoney et al) 3 and 
1% in a recent series of McNeil et al.24 in concert with 
others indicating that combined aortic and kidney 
surgery can be performed in selected patients by 
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experienced surgeons without incurring added risk of 
disease. 
The early beneficial impact of renal endarterec- 
tomy on hypertension and renal function was 
comparable to other series of renal revascu- 
larizationsS,14,16,17,19; blood pressure control was im- 
proved in 83% of patients, preoperative dialysis was 
discontinued in one of two patients, and serum 
creatinine was reduced by 1 mg/dl or greater in 
19.2% of patients with preoperative renal insuffi- 
ciency. Significant ransient postoperative deteriora- 
tion in renal function occurred in 14.6% of surviving 
patients, with improvement in all but one patient 
who required long-term dialysis. Documentation of 
late renal artery patency after endarterectomy was 
incomplete in this series and is not yet available in the 
literature. Future investigation will undoubtedly 
make use of duplex ultrasonography for this impor- 
tant purpose. 27 Finally, growing experience will 
further refine the role of renal revascularization in 
selected patients with ASRD, particularly with re- 
gard to long-term stabilization or improvement of 
renal function. 
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DISCUSSION 
Dr. David Brewster (Boston, Mass.). These data 
underscore the well-recognized trends and changes in the 
types of patients currently requiring surgery for renal artery 
stenosis and the complexity of operation that is often 
needed nowadays. In their series, 91% of patients under- 
went combined aortic and renal artery reconstruction, and 
renal artery procedures were bilateral in more than 70%. 
The frequent bilateral and orificial nature of arterio- 
sclerotic renal artery disease in such patients, which 
frequently represents a continuum of aortic disease itself, 
accounts for the obvious appeal of use of transaortic 
endarterectomy in such circumstances, particularly in 
combination with aortic reconstruction. Its greatest poten- 
tial advantage is the expediency and convenience of 
simultaneous correction of bilateral renal artery disease by 
a single maneuver. However, widespread application of the 
technique has been limited by certain perceptions and 
concerns related to the extent and difficulty of the 
procedure. These include the necessity of rather extensive 
suprarenal ortic dissection and control, potential difficul- 
ties with achievement of a satisfactory endpoint of endar- 
terectomy in the renal artery, the possibility of significant 
prolongation of renal ischemia to both kidneys if any 
technical mishaps hould occur, and the potential hazard of 
hemorrhage at graft or aortotomy suture lines caused by 
fragility of the aortic wall after endarterectomy. 
Mthough aortorenal bypass grafting is unarguably 
more time-consuming when bilateral renal artery recon- 
struction is required, it does offer in my opinion a 
somewhat safer and controlled method. Suprarenal dissec- 
tion and clamping are not necessary. Renal ischemia is 
limited to the time required for distal renal anastomosis. I f  
technical difficulties do occur, the contralateral kidney is 
not subjected to prolonged ischemia, which may be 
unavoidable in certain circumstances with transaortic 
endarterectomy and suprarenal clamping if technical prob- 
lems with endarterectomy do occur. 
Dr. Clair has appropriately emphasized the need for 
careful patient selection and the crucial importance of 
certain technical features. Because of their pivotal influence, 
I have several questions. Can you elaborate a bit more 
about how best o obtain proximal exposure to or above the 
level of the SMA? Is a retroperitoneal or transperitoneal 
approach preferred, and have you used any right- or 
left-sided medial visceral rotation maneuvers? 
We have been hesitant to use transaortic endarterec- 
tomy for totally occluded renal arteries because it is often 
difficult or impossible by preoperative arteriography to 
judge how far out into the renal artery arteriosclerotic 
disease or secondary thrombus extends. I noted you used it 
in 10 instances; can you tell us more about how you decide 
to do it for the totally occluded renal artery? 
I believe it would be important to mention the 
advisability of duplex scanning at the conclusion of the 
procedure. You evaluated the technical adequacy and 
endpoint of endarterectomy b  means of continuous-wave 
Doppler scanning in most of your cases, but obviously, as 
we all know, many authorities who champion this tech- 
nique now urge duplex imaging. 
Could you give us perspective ofhow this technique fits 
into your own practice of renal artery surgery? Your study 
mentions that during the study period of 10 years, 56 other 
patients underwent renal artery bypass. Were these all 
aortorenal grafts? Do hepatorenal or splenorenal bypasses 
have a place in treatment of patients in whom the aorta is 
diseased but you do not treat it because it does not have 
indications for concomitant repair? 
In current management of arteriosclerotic renal disease, 
transaortic endarterectomy does indeed offer distinct 
advantages and, if performed by skilled and experienced 
surgeons such asthe Brigham group, will undoubtedly be 
more frequently applied in contemporary practice. How- 
ever, as a word of caution in conclusion, this is not 
necessarily a procedure for all patients and all surgeons. 
Dr. Daniel G. Clair. A transperitoneal approach was 
used in 32 cases, at which the suprarenal aorta was 
mobilized adjacent to the SMA or above the celiac artery, 
including division of the diaphragmatic crura in most 
instances. This allowed direct aortic exposure without 
medial visceral rotation, and there were no patients in the 
series who underwent such rotation for application of the 
proximal cross-clamp. A left retropetitoneal approach was 
used in 11 instances. The choice of exposure was related to 
surgeon preference, patient body habitus, prior abdominal 
surgery, and presence of right iliac or renal artery disease. 
The second question involved selection criteria for 
endarterectomy of occluded renal arteries. We believe that 
renal size of about 8 cm with angiographic visualization of 
a reconstituted istal renal artery of reasonable caliber 
beyond the occlusion, confirmed by palpation and sterile 
Doppler at surgery, will allow a satisfactory endpoint and 
flow after endarterectomy. Operative duplex ultrasono- 
grams were evaluated by Dr. Stoney la in a series of 44 
patients undergoing transaortic endarterectomy. He found 
abnormalities in 49% of arteries but performed operative 
revision in only 4% with more severe findings. No objective 
velocity or morphologic riteria for revision were indicated 
in his study. Further investigation with duplex scanning 
will help clarify the issue of the adequacy of the endpoint 
after endarterectomy. 
This series is derived from a selected patient popula- 
tion, most of whom had aortic disease that required 
attention. When there is unilateral renal artery disease and 
no indication for aortic surgery, we have frequently used 
extraanatomic hepatosplenorenal bypass grafting. Our 
preference now in most patients with proximal bilateral 
renal artery disease, particularly with associated infrarenal 
aortic disease, is transaortic endarterectomy. 
